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(1) 通 过 共 沉 淀 法 合 成 的 蛋 氨 酸 改 性 类 水 滑 石 (Zn0.7Al0.3(OH)2 
(Met)0.3·0.32H2O)具有良好的晶体结构且热力学稳定。其在水中对 As(III)具有较
好的吸附性能，在 298 K、318 K、338 K 时对 As(III)的最大理论吸附容量分别为





键中 O 原子可与 H3AsO3 中的-OH 形成氢键，其中-OH 作为氢键的供体，-C=O
中的 O 原子为氢键的受体，从而促进 As(III)的去除。另外，蛋氨酸中含有的硫
由于其原子外围含有孤对电子，易与 As3+形成环状的络合物，从而提高对 As(III)
的去除。 
(3) Zn2Al-Met-LDHs 对 As(V)的吸附也是一个快速的、吸热反应，且较好的
符合拟二级动力学模型，升高温度有利于反应的进行；298 K 和 338 K 时，
Langmuir 能较好的拟合 As(V)的吸附等温线，当温度升高到 318 K 时，Freundlich
更能较好拟合 As(V)的吸附，其最大理论吸附容量分别为 77.82 mg/g， 90.90 


















(4) 在阴阳共存离子影响时，砷的吸附受磷的影响较大，随 P 浓度的增大，
As(V)吸附容量明显减小，而 As(III)变化却较小；且当溶液中含有金属阳离子存
在时，可明显提高 As(V)吸附容量。在不同解析液中，As(V)的解析量由水中的
























Arsenic is a highly toxic metalloid element, arsenic pollutions are more and more 
serious in water because of the additives used in daily life and the mineral 
development and so on. It may seriously affect people's drinking water safety. 
Therefore, developing appropriate materials to remove arsenic in water is the key to 
wastewater recycle and the safety of drinking water. In this paper the zinc/aluminum 
hydrotalcite (Layered Double Hydroxides, LDHs) was synthesized by coprecipitation 
method and methionine(Met) was intercalated LDHs. Batch experiments and 
microscopical analysis are used to investigate the adsorption performances and 
mechanisms for arsenite and arsenate removal. The combination of sulfur-containing 
amino acids and arsenic in vitro were discussed. The main results are shown as 
follows.  
(1) Methionine acid (Met) intercalated Zn2Al layered double hydroxides 
(Zn0.7Al0.3(OH)2 (Met)0.3·0.32H2O, denoted as Zn2Al-Met-LDHs) were successfully 
prepared by coprecipitation method. The synthetic materials had a good crystal 
structure and were good at thermal stability. The maximum adsorption capacity were 
94.11 mg/L, 108.44 mg/L and 88.39 mg/L in 298 K, 318 K, 338 K, which were higher 
than that of any other reported materials. In addition, adsorption kinetics and 
isotherms were shown that the temperature increased at a range would be better for 
the arsenite adsorption.  
(2) The FTIR, XPS and NMR characteristic analysis verify that the high 
adsorption capacity is attributed to the hydrogen bond and -S-CH3. In the adsorption 
process, there existed a hydrogen bond between the -OH of H3AsO3 and the O of 
C=O. The -OH is the donor and combines with the acceptor of carboxyl group by 
electronic transform. In addition, the -S- also enhanced adsorption by chelation 
because of the character of sulphur atom. 
(3) Pseudo-second-order was suitable for the arsenate adsorption process by 
















The adsorption capacity increased with the temperature from 298 K to 338 K, and 
Langmuir could fit well than the other models. While the Freundlich model could 
fitted well when the temperature reached 318 K. The maximum adsorption capacity 
are 77.82 mg/g, 90.90 mg/g and 77.52 mg/g respectively. FTIR and XPS suggested 
that the adsorption of arsenate by Zn2Al-Met-LDHs not only be removed by the 
surface electrostatic interaction and ion exchange, but also could be a chemical 
reaction between adsorbent and adsorbate, such as hydrogen bond. 
(4) The arsenic adsorption capacity changed with the molar concentration of 
phosphate in water when considering coexisting ions effects. With the ratio of 
phosphate increased, the capacity of arsenate decreasedmore significantly than 
arsenite. Meanwhile the capacity of arsenate increased with the addition of cations. In 
the desorption experiments, the desorption rate of arsenate increased from 3.8% to 
39.0%, 22.9%, 14.9% in different desorption solutions H2O, NaOH, Na2CO3, 
Na2HPO4. However the arsenite couldn’t be desorpted easily, the desorption rate were 
only 5.3%, 8.7%, 7.4% and 6.4% in different desorption solutions. 
This study prepared an organic intercalated Zn2Al-Met-LDHs, which processed a 
high capacity towards arsenite and arsenate. In addition, their adsorption behaviors 
and mechanisms were studied in detail. This work not only presented a well 
performed material for arsenic removal but also useful materials for further researches 
on adsorbents modified, prepared and reuse about arsenic removal. 
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